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ABSTRACT
Digital competence is a basic skill for citizens and should be systematically assessed,
taking into account characteristics such as knowledge, skills and attitudes. However,
measuring and identifying the digital competence of students is still a major
challenge. To this end, the indicator model (INCODIES) has been developed and
validated following the structure of the DIGCOMP model, which can be used to
create assessment tests that measure student digital competence when they have
completed their compulsory education. This article presents the results of a process
of content validation carried out by 77 experts, in both the school and the university
context. The analysis of the experts’ assessments and the level of agreement among
those rating them were carried out following an original method which consists of
determining a quantitative index for the validity of content called the Content
Validity Ratio (CVR). The results obtained allowed us to confirm that the
competences included in the reference framework DIGCOMP are correctly
represented in the items formulated for the INCODIES model, which obtained high
content validity. The model can serve as a structure and basis for the designing of
specific evaluation tests on this topic.
Keywords BASIC LIFE SKILLS, STUDENT EVALUATION, EDUCATIONAL
INDICATORS, BASIC EDUCATION, DIGITAL TECHNOLOGY
1 INTRODUCTION
A society based on information and knowledge requires training in the appropriate use of
digital technologies. For this reason, the development of digital competence is included
in the proposed national curriculum as one of the basic competences within compulsory
education (Matamala, 2014). In this regard three potential contexts can be distinguished
for developing these skills: the formal teaching-learning process developed in schools; the
socio-familial context; and that of peer relations (Dardanou & Kofoed, 2019).
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Over the past few decades the term digital competence has emerged, linked from the
onset to new media literacy (Lee, Chen, Li, & Lin, 2015). This concept has progressed from
centring on the critical interpretation of different audiovisual and artistic manifestations to
focusing on aspects related to access to technology (Esteve, Gisbert, & Lázaro, 2016).
Nowadays, it is considered that digital competence is one of the key competences and
is necessary for lifelong learning as it ”involves the confident and critical use of electronic
media for work, leisure and communication. It is related to logical and critical thinking, to
skills for handling information at a high level” (European Comission, 2007, p.9). Accord-
ing to Gisbert and Esteve (2011) digital competence is considered as the sum of a series of
skills, knowledge and attitudes concerning technological, informational, multimedia and
communicative aspects that give rise to complex multiple literacy.
In recent years, there has been a growing interest in the evaluation and certification of
digital competences by various institutions (e.g. educational administrations, the European
Community, etc.) (Stopar & Bartol, 2019) . This has resulted in the proposal of different
models that have tried to define and standardize digital competence, drawn up by differ-
ent institutions (García-Valcárcel, 2016; García-Valcárcel & Tejedor, 2017). A model that
stands out at the European level is the DIGCOMP project (Ferrari, 2013), which has devel-
oped a conceptual framework of digital competence in which its dimensions or indicators
are identified in terms of knowledge, skills and attitudes. These indicators were identified by
European experts. The resulting report distinguished five main areas: Information, Com-
munication, Content Creation, Security and Problem Solving. These areas make up digital
competence and include 21 sub-competences, all of which refer to the key learning areas
that allow citizens to adapt to life in the 21st century (Enochsson, 2019; Hernández & Igle-
sias, 2017).
It is also worth highlighting the digital competence framework proposed by the Interna-
tional Society for Technology in Education (ISTE, 2016), which was developed through the
use of different standards. Additionally, the DigEuLit model, a conceptual framework of
digital competence led by the University of Glasgow and funded by the European Commis-
sion, is of particular interest, as it aims to define, structure and select a set of tools related
to digital competence for educators and students (Amaro, Oliveira, & Veloso, 2017).
While these models provide relevant information on the components and dimensions
of digital competence, most provide a set of recommendations but do not provide suffi-
cient information on how to apply them within the school curriculum. The indicators for
evaluation have not yet been clearly defined, issue to be addressed by our research.
1.1 Assessment of digital competence: previous studies and current
outlook
In the context of digital competence, a clear differentiation can bemade among the different
types of research based on the tools they use to evaluate the competences: on one hand,
studies that focus on individual self-perception; and on the other, those that aim to truly
examine an individual’s level of competence through problem-solving tests. In the first case,
the image that individuals have of themselves concerning different aspects related to digital
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competence are analysed, while in the second case, the individuals’ level of competence is
measured.
It is worth noting the studies on self-perception that focus on the informational dimen-
sion of digital competence. From this perspective, the work of Colás, Conde, and Reyes
(2017) analyses the perception of primary and secondary school students on their digi-
tal competence, using a Likert scale adapted from the theoretical model proposed by Ala-
Mutka (2011). In their study, Rodríguez, Olmos, and Martínez (2012) analyse the percep-
tion of university students through an assessment scale called IL-HUMASS (Pinto, 2009;
Pinto & Guerrero, 2017). Likewise, some works have approached the assessment of media
competence in preschool education by means of a questionnaire that allows three levels
of competence to be established: excellent, acceptable and minimum (García, Duarte, &
Guerra, 2014). The on-line digital literacy test (ADO) has also been proposed as an indi-
cator of media competence (Dornaleteche, Buitrago, & Moreno, 2015). It was applied to
citizens whose results and general conclusions indicated that the level of on-line digital lit-
eracy of the average citizen was unfavourable.
In the same way, González, Espuny, Cid, and Gisbert (2012), for compulsory secondary
education, andGisbert, Espuny, andGonzález (2011), for bachelor degrees, workwith a self-
perception tool called INCOTIC that evaluates six dimensions: digital resources, degree of
the use of ICT in general, knowledge and use of ICT resources, culture and respect in the
use of digital information, efficient access to information, levels of use and efficiency in the
communication of information (Ait & González, 2017).
In Spain, the National Institute of Educational Technologies and Teacher Training
(INTEF) has opened and adapted the competences proposed by the European project DIG-
COMP to the field of Education, as well as an online service for the recognition of digital
teaching competence. This includes a portfolio of digital teaching competence, a service
for acquiring digital competence, and the development, recognition and improvement of
teachers’ digital competence (MEC-INTEF, 2017).
In addition, international studies (Aesaert & Braak, 2014; Aesaert, Voogt, Kuiper, &
Braak, 2017; Siddiq, Hatlevik, Olsen, Throndsen, & Scherer, 2016) have focused on eval-
uating the degree to which different factors related to primary school students, such as the
characteristics of their classroom, school and family, affect the students’ digital self-efficacy
and the self-perception of their digital competence.
Regarding studies that evaluate the level of digital competence (instead of self-
perception), the classification offered by Oakleaf (2008) establishes three main trends:
single response test, performance tests and rubrics. Likewise, the study carried out
by Van Deursen and Van Dijk (2011) investigates the level of skill of the Dutch population
to use the Internet (one of the main groups comprised primary and secondary students)
and the factors that determine its use. These authors took into consideration four basic
skills: operational, formal, information search and strategic. The findings obtained reveal
the importance of the student’s educational and cultural environment in the development
of this competence (Van Deursen, Helsper, & Eynon, 2016; Van Deursen & Van Diepen,
2013).
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One of the most interesting models at the international level was developed by the Edu-
cational Testing Service (ETS). The instrument designed (iSkills) is used to evaluate skills
related to critical thinking within a technological context (Katz, 2007). Other tools that
assess digital competence are the Information Literacy Test (ILT) by Cameron, Wise, and
Lottridge (2007), which is oriented towards universities and assesses the digital compe-
tence of individuals through single response questionnaires (Scherer, Rohatgi, & Hatlevik,
2017). In the context of secondary education, the Instant DCAquestionnaire (Calvani, Fini,
Ranieri, & Picci, 2012) is a suitable alternative to the European Computer Driving License
(ECDL), which is more focused on mastering the technical skills associated with digital
competence, as opposed to dimensions that are pedagogically oriented.
Once the scientific production and the initiatives developed in this field have been anal-
ysed, it can be concluded that a complete and updated indicator model is required based
on a concept of digital competence with great international acceptance that constitutes a
benchmark for the evaluation of this competence in the national and international context.
In spite of the numerous aforementioned proposals, and the projects implemented by DIG-
COMP in different contexts, the initiatives focused on the complete assessment of digital
competence are rather scarce or only address some of its dimensions. In addition, there are
few works that study digital competence among students of compulsory education.
1.2 Objective of the work
The purpose of this work is to define and validate an indicator model for evaluating the dig-
ital competences of students who had completed their compulsory schooling (INCODIES
model), using DIGCOMP model as a reference. The work carried out in the context of the
project ”Evaluation of digital competences of students in compulsory education and the
study of the influence of socio-familial variables”, financed by the SpanishMinistry of Econ-
omy and Competitiveness and European Regional Development Fund (ERDF) (EDU2015-
67975-C3-3-P).
2 METHODOLOGY
Themethod implemented is based on expert judgement, which is a procedure for estimating
the content validity of a test (Escobar-Pérez & Cuervo-Martínez, 2008)and which system-
atically gathers information. The steps taken are set out below.
2.1 First step. Designing the indicator model for assessing digital
competences.
The indicators adapted to the group of students being surveyed (15-16 years old) were
formulated based on the competences and levels of the DIGCOMP model (Ferrari, 2013;
Vuorikari, Punie, Carretero, & Brande, 2016). Using the same structure as the DIGCOMP
model three areas of competence (knowledge, skills and attitudes) and the three levels of
development (basic, intermediate and advanced) were considered. This work was carried
out by groups of experts (university professors specializing in Educational Technology and
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Curriculum Design), following a method that included debate and ”step by step” consen-
sus. As a result, all proposed indicators for each of the competences were analysed and
discussed in different work groups to decide on the final formulation and incorporation
of each indicator. In the group discussions the items were either established, new word-
ing was proposed, or the item was eliminated owing to its complexity or ambiguity. This
process was laborious and required a great level of attention to detail in order to accurately
adapt the indicators to the reference population.
The initial model consisted of 356 indicators or items (both terms are considered inter-
changeable) distributed among the 5 areas of digital competence (48 in the area of Infor-
mation; 69 in Communication; 102 in Content Creation; 72 in Security and 65 in Problem
Solving), which cover the 21 competences of the DIGCOMP model and the three levels of
development.
The items (indicators) formulated attempted to represent the content (digital compe-
tence), were oriented towards the target population and fulfilled the intended purpose. The
ultimate aim for generating this model of indicators was that it could be used as a reference
for the subsequent creation of a test for assessing the digital competence of students who
had completed their compulsory education.
The content of the model is shown in table 1, as well as the number of indicators for-
mulated for each competence. These refer to the three areas of competence. The precise
content of the indicators can be consulted in the document ”Modelo de indicadores para
evaluar la competencia digital de los estudiantes tomando como referencia el modelo DIG-
COMP (INCODIES)”, published in the repository of the University of Salamanca1.
2.2 Second step. Selecting the sample of raters
To carry out the validation process of the model of indicators developed by the research
team, it was necessary to select experts to act as judges to assess in detail each of the indica-
tors, the clarity of their wording and their significance in relation to the competence defined.
Thiswas done in order to eliminate poorly formulated or unrelated indicators and tomodify
or adjust items, if necessary.
The judges or ‘raters’ were selected according to the following criteria: being an expert
in the design of evaluation indicators, an expert in the content of the model (digital com-
petence) and knowing the students being considered (in-service primary and secondary
school teachers).
The samplewas selected from among experts who hadmet the criteria establishedwithin
a call made through Teacher Training Centres (CFIE) in several provinces of Castile and
Leon, Cantabria, Madrid and Galicia. Therefore, the sample was comprised of experts from
different autonomous communities associated with the context of the researchers’ work.
Contact with the persons involved was established via e-mail throughout the academic year
2017-18.
Specifically, 20 different experts were contacted for each of the areas, taking into account
that each expert would only evaluate items in only one area. However, it was assumed that
1https://gredos.usal.es/handle/10366/139409
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Table 1 Structure of the INCODIES Indicator Model
Area Competence No. of indicators per compe-
tence
No. of indicators per
Area
Information 1.1. Navigation, search and filtering of information 18 45
1.2. Evaluation of the information 11
1.2. Storage and retrieval of information 16
Communication 2.1. Interaction using new technologies 13 66
2.2. Sharing information and content 12
2.3. Online Citizen Participation 8
2.4. Collaboration using digital channels 10
2.5. Netiquette 12
2.6. Digital identity management 11
Content creation 3.1. Content development 34 86
3.2. Integration and reprocessing 20
3.3. Copyright and Licensing 19
3.4. Programming 13
Security 4.1. Device Protection 18 72
4.2. Protection of personal data 16
4.3. Health protection 22
4.4. Protection of the environment 16
Troubleshooting 5.1. Solving technical problems 14 56
5.2. Identification of technological needs and responses 16
5.3. Innovate and use technology creatively 13
5.4. Identification of gaps in digital competition 13
TOTAL 325 325
10 experts would provide a reliable estimate regarding content validity (Hyrkäs, Appelqvist-
Schmidlechner, & Oksa, 2003). Finally, a sufficient number of judges were obtained for the
different areas being evaluated, which were between 11 and 20 contributors, depending on
the areas, and availability and actual participation of the experts (seeTable 2)
Table 2 Distribution of Judges by Areas of Digital Competence
Area Number of judges per Area Total number of judges
1.- Information and informational literacy 20 77
2.- Communication and collaboration 17
3.- Creation of digital contents 11
4.- Security 11
5.-Problem solving 18
The 77 judges participating in the study belonged to different educational contexts (pri-
mary, secondary, university and different levels of management within training centres),
33% were women, the average number of years teaching was 19.36, and all had experience
related to educational innovation and the integration of ICTs. The characteristics of the
sample are presented in Table 3.
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Table 3 Characteristics of the sample of judges
Variable Category Number of judges
Autonomous Community Cantabria 29







Professional area* Primary 27
Secondary – Upper Secondary 12
University 50
Manager-advisor-inspector 15
Experience in innovation and ICT processes Some 17
Quite a lot 48
A lot 12
Note: * Some teachers were included in more than one category
2.3 Step three. Application of the assessment questionnaire
Regarding the methodology to determine the content validity of an instrument, although
various strategies can be adopted, qualitative or quantitative (Carrió, Soler, & Aymerich,
2015; Urrutia, Barrios, Gutiérrez, &Mayorga, 2014), questionnaires are themost commonly
used method for obtaining information to facilitate the process of expert assessment, so it
was prepared and sent to the judges.
In order to facilitate the process of assessment and collection of information, a question-
naire (for each of the areas) was prepared and sent to the judges. The assessment question-
naire was preceded by an explanatory text about the research project, the goals of the work
and the use of the results of the validation process, as well as the instructions on how to
answer the questionnaire.
The questionnaire consisted of two parts. The first part contained a series of questions
regarding the identification and characteristics of the expert, such as residence, sex, profes-
sional environment, years of experience and experience with processes of innovation and
ICT integration. The second part of the questionnaire contained items referring to the indi-
cators of a single area of digital competence. Each indicator was assessed in relation to three
characteristics: importance, relevance and clarity, defined as follows:
1. Importance: degree to which the indicator could measure competence.
2. Relevance: the suitability of the indicator with respect to the level of competence.
3. Clarity: the suitability of the wording of the indicator (does not lead to different inter-
pretations).
A four-level Likert scale was used (4-a lot, 3-quite a lot, 2-little and 1-none), and each item
also had a space for writing comments that allowed the judges to incorporate their own
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suggestions regarding a particular item. This was especially important if they did not con-
sider the item to be pertinent or if the judges wished to make suggestions or provide more
suitable responses, level changes, etc.
The questionnaire was made available to the experts using Google Forms, which was
sent via e-mail. The judges were then able to fill in the questionnaire when it was most
convenient for them to do so.
The process of constructing and validating the bank of indicators followed the guidelines
proposed by other researchers (Barroso&Cabero, 2010;Quiroz,Miranda, Gisbert,Morales,
& Onetto, 2016). This included a systematic review of the literature on digital competence,
the procedures and processes for evaluating it; the review of models and assessment tests
proposed by other researchers adjusted to the DIGCOM framework; and the development
and validation of a model appropriate for the purposes of this study.
2.4 Step four. Analysis of content validity
The analysis o Lawshe (1975) the expert assessments and the level of agreement between
judges were carried out following the method proposed by Lawshe (1975) and the review
by Tristán-López (2008).
Lawshe (1975) proposed a method for determining a quantitative index for the con-
tent validity of an objective instrument, called the Content Validity Ratio (CVR), which is
based on measuring agreement among judges concerning certain categories called essen-
tials (Almanasreh, Moles, & Chen, 2019). On the other hand, Tristán-López (2008) formu-
lates a new proposal for the determination of instrument validity indices. The new model
defines a new indicator (CVR´) of agreement among judges that does not require a large
number of judges and is easy to interpret and is based on standardization. The minimum
value of agreement is a constant proportion of the number of judges, when standardizing
the statistic CVR´, where a consensus of at least 58.23%must be reached in order for an item
to be accepted. Once the CVR´values have been obtained for each item, it is then possible
to determine the CVI (Content Validity Index) of an instrument or bank of items, which in
our case is the indicator model.
3 RESEARCH RESULTS
Apanel of 77 experts (judges) was established for validating the INCODIES indicatormodel
used to assess the digital competence of school students.
The number of judges assessing each area was greater than the minimum number indi-
cated in the Tristán-López (2008) models, exceeding 10 judges in all cases.Table 4 presents
the number of judges, the number of indicators that were evaluated in each area and the
total number of assessments provided by the judges, considering that each indicator was
evaluated respect to three characteristics (importance, relevance, and clarity).
The expert assessment concentrated on the content of the item. Once the evaluation
of the items (model indicators) had been carried out by all judges involved in each of the
areas, the validity analysis required that the number of agreements among the judges, or
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Table 4 Number of judges and items in each of the areas comprising the model
Scale Area 1 Area 2 Area 3 Area 4 Area 5 TOTAL
No. of judges 20 17 11 11 18 77
No. of indicators 48 69 102 72 65 356
Judge assessments 144 207 306 216 195 1068
coincidences in the higher-ranking category (which we call essential, according to Lawshe’s
method) be determined.
Given the high number of indicators, the data obtained for the five areas was presented
globally and not just item by item. The index of agreement among the judges in the three
characteristics valued (importance, pertinence and clarity) and the validity of the proposal
of indicators of each area of the digital competence could be observed. TheTable 5 shows
the sum of the CVR´for the set of items included in the model, the number of items that
obtained a positive evaluation by the judges (M), andwhether the items had been considered
acceptable or not based on the three different characteristics. The table also indicates the
partial CVR´values related to each of the characteristics assessed and the total CVR´that
would integrate the three aspects indicated.
Table 5 Content Validity Indexes (CVI´) of the initial model.










Area 1 48 20 Importance 46.84 48 YES 0.976 0.958
Relevance 46.35 48 YES 0.966
Clarity 44.73 48 YES 0.932
Area 2 69 17 Importance 66.58 69 YES 0.965 0.933
Relevance 63.82 69 YES 0.925
Clarity 62.79 69 YES 0.910
Area 3 102 11 Importance 88.50 102 YES 0,885 0.867
Relevance 85.85 102 YES 0.850
Clarity 88.23 102 YES 0.865
Area 4 72 11 Importance 70.20 72 YES 0.975 0.960
Relevance 69.84 72 YES 0.970
Clarity 67.32 72 YES 0.935
Area 5 65 18 Importance 61.42 65 YES 0.945 0.910
Relevance 58.82 65 YES 0.905
Clarity 57.20 65 YES 0.880
TOTAL 356 77 Importance 333.54 353 YES 0.945 0.924
Relevance 324,68 353 YES 0.945
Clarity 320,27 353 YES 0.945
Whereas:
M = Number of items with CVR´values ≥ 0.5823
Acceptable = 95% of the items have CVR´values > 0.5823
Partial CVI´=
∑
CVR´/M obtained for the set of items on each aspect assessed (importance, relevance and clarity)
Total CVI´= Average of the all partial CVI´
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In the data presented in table 5, it can be observed that in the areas of the model (except
for area 3), the characteristic with the least amount of agreement among experts was clar-
ity (although in all cases the number of agreements in the essential category is high), with
importance and relevance achieving a slightly higher rating. Therefore, we can affirm that
each of the indicators presented in the model is central for assessing digital competence.
In addition, the indicators were correctly organized into the three levels of development,
although some indicators could be worded more clearly. This issue will be taken into
account when reviewing the formulation of the indicators with the lowest CVR´value.
With respect to the area of Information, it was observed that the indicators were satis-
factorily evaluated by the 20 judges. It was confirmed that all of the CVR´indices obtained
values higher than 0.58 (minimum consensus value in the essential category). This allowed
us to affirm that all indicators within this section of the model had sufficient importance,
relevance and clarity and could be considered as a bank of items with solid validity (table
5). The total content validity index (CVI´) was 0.96 points, which is high considering that
validity started from 0.58 with a maximum of 1.
In area 2 on Communication, the work was carried out by a panel of 17 experts, who had
positively rated the 69 items presented in the model. The validity index obtained a score
of 0.93, which meant that a large majority of judges accepted the items included within
this area (CVR > 0.58). All of the partial CVI´ranged between 0.91 and 0.96, the latter
value referring to the importance of the items. These results allowed us to conclude that the
proposed indicators were highly relevant for evaluating the students’ digital competence.
Content Creation, in area 3, was validated by 11 experts. Most of the judges positively
evaluated the 102 items included within this section. Overall, the experts accepted all items
in this area (CVR > 0.58), and a total validity index of 0.87 was attained. This index was the
lowest of all 5 areas, which meant the indicators with less agreement needed to be revised
to improve their validity.
The evaluation of Security, in area 4, was made by 11 judges, most of whom evaluated
the 72 items of the model as excellent. In this case, some indicators were given a maximum
score and achieved a total validity of CVI´= 0.96, which can be considered as being highly
satisfactory. The scores of the three characteristic rated ranged between 0.93 and 0.97; there-
fore, validity was justified given that the indicators had a high level of importance, relevance
and clarity.
Finally, in area 5 on Problem Solving, the model was presented to a panel of 18 judges.
Most of the judges evaluated the 65 indicators positively, placing them in the essential cat-
egory. In addition, it should be noted that three judges coincided in their assessment of all
the proposed indicators in the essential category. We can affirm that the bank of indicators
proposed for this area was highly satisfactory, attaining a total validity index of CVI´= 0.91.
Despite the high validity of themodel, it was also considered relevant to review the items
that had received lower evaluations, especially those within area 3. The items with the least
agreement among judges were reviewed, taking into account the experts’ opinions and the
suggestions expressed in the open questions. In some cases, the wording of the indicators
was clarified and in others the indicators were eliminated.
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As a result, the wording of 7% of the indicators was reformulated, based on the consid-
erations of the judges, and 31 indicators were eliminated from the initial 356 (3 from area
1, 3 from area 2, 16 from area 3, none from area 4 and 9 from area 5). Consequently, the
definitive model consisted of 325 indicators.
The changes and improvementsmade to the indicators added greater clarity to the word-
ing of several items, and slightly increased the content validity index of the indicators of
areas 3 and 5. Table 6 presents the validity data for the definitive indicator model. The
complete model can be consulted in the aforementioned institutional repository.
Table 6 Content Validity Indexes (CVI´) of the definitive model.
AREAS No. of items No. of judges Characteristic assessed Sum of items CVR’ M Acceptable Partial CVI´ Total CVI´
Area 1 45 20 Importance 43.99 45 YES 0.977 0.959
Relevance 43.60 45 YES 0.969
Clarity 41.93 45 YES 0.932
Area 2 66 17 Importance 63.70 66 YES 0.965 0.933
Relevance 61.06 66 YES 0.925
Clarity 59.97 66 YES 0.910
Area 3 86 11 Importance 76.11 86 YES 0.885 0.882
Relevance 74.10 86 YES 0.862
Clarity 77.43 86 YES 0.900
Area 4 72 11 Importance 70.20 72 YES 0.975 0.960
Relevance 69.84 72 YES 0.970
Clarity 67.32 72 YES 0.935
Area 5 56 18 Importance 53.00 56 YES 0.946 0.920
Relevance 50.58 56 YES 0.903
Clarity 48.96 56 YES 0.912
TOTAL 325 77 Importance 307.00 325 YES 0.945 0.925
Relevance 299,18 325 YES 0,92
Clarity 295,61 325 YES 0,91
Graph 1 shows the content validity index scores of the three characteristics assessed for
each item (importance, relevance and clarity), with values ranging from 0.85 to 0.97 (76-
95% according to the judges). It can be observed that there was a high level of overall accep-
tance of the indicators, considering that the minimum score for a valid model of indicators
was 0.5823, out of amaximum score of 1, guaranteeing a high validity index for the complete
model.
The results obtained allowed us to affirm that the competences of the chosen reference
model (DIGCOMP) were correctly represented by the complete model of indicators, which
obtained high content validity based on the judgments made by the experts.
4 DISCUSSION
Digital competence is a basic skill for citizens of today’s society and should be assessed
in a systematic way taking into account the components of knowledge, skills and atti-
tudes (Hazar, 2018). However, measuring and identifying student digital competence is
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Figure 1 Content Validity Index of the model of indicators, according to areas and the evaluation of the
importance, relevance and clarity of the items.
still a great challenge, as pointed out by
Colás et al. (2017).
The research objective has been achieved and provides a new and complete indicator
model for the evaluation of student digital competence, identifying 325 items that cover
the 21 competencies of the DIGCOMP. The model that has been published openly, so it
is accessible to the entire educational and scientific community. The INCODIES model
has been validated successfully and could serve as a reference for the development of tests
for the evaluation of students’ digital competence. This model covers the 5 areas of digital
competence (Information, Communication, Content Creation, Security and Problem Solv-
ing), 3 components (knowledge, skills and attitudes) and 3 levels (basic, intermediate and
advanced). This model is novel, because although matrices of indicators have been devel-
oped to evaluate digital competence, in most cases they are aimed at teachers (Quiroz et
al., 2016) or focus on the how the students perceive their own use of digital resources in
general (Fernández-Miravete, 2018).
The validation process of the INCODIES model for the evaluation of student digital
competence has provided us with a large amount of useful information from the 77 experts
who collaborated in the study. It has also allowed us to confirm the relevance, clarity and
importance of the items, as well as the opportunity to reformulate and improve some of the
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indicators. Likewise, the joint work involving the discussion and debate of each of the indi-
cators of the model, by the research group (10 researchers), has been essential for adjusting
the formulation of the indicators to the reference population and the specific content of
each competence.
Considering content validity as a sampling of the universe of possible behaviours,
according to what is intended to be measured (Escobar-Pérez & Cuervo-Martínez, 2008),
the overall validity of the model of indicators can be considered highly satisfactory, with
an optimal result (Global validity index CVI´= 0.925) in all areas and competences. The
INCODIES model, comprising 325 items, can be considered appropriate for the intended
purposes. Once assessed by the experts, the model obtained a very high overall valid-
ity index. Moreover, it can be appreciated how the CVI´of all the areas included within
the model positively exceed the minimum index established for the three characteristics
evaluated: the importance of the item, relevance to the level to which it was defined; and
clarity in its expression. Thus, we can say that the selected items measure the dimensions
of the construct. As Ding and Hershberger (2002) state, the essential concept of content
validity is that the itemsmust be relevant and representative of the construct for a particular
evaluative purpose.
5 CONCLUSION
We can affirm that we have a valid indicator model, in terms of content, aimed at evaluating
the digital competence of students who had completed their compulsory schooling. Nev-
ertheless, the model can also be used as a reference for other educational levels and even
for the population in general. The validity analysis proposals of Lawshe and Tristán-López
(2008) have been useful to validate models with a large number of items and have been
used to show that this model is of high quality with respect to the validity of its content,
and can serve as a structure and basis for the designing of specific evaluation tests on this
topic. However, the evolution of the construct and the emergence of new problems related
to digital competence will have to be taken into account so that it can continue to be revised
and updated.
The main limitation of the aforementioned proposal is the wide extension of the model
due to the fact that it has a very high number of indicators as it tries to cover all competen-
cies and levels. Thus, researchers and educators should be the ones responsible for making
a selection based on their specific evaluation objectives and the type of test they wish to
design. Finally, it is proposed to apply other validation models of a qualitative nature for
future research that provide complementary information and make it possible to prioritize
the indicators according to different educational contexts.
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